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—The

consumption of commercial fertilizers in Mis
enormously in recent years, havinji; ^Town from
17,000 tons in 1895 to 137,000 tons less than ten years later.
lie
greater portion of these fertilizers are used in what is known as tlu^
'Tine Belt" of the state, and as this section is yet the most undevelojjed
portion of the state, from an agricultural standpoint, it is evident
Introduction.

sissippi has increased

'J

that the fertilizer industry in the state of Mississippi

Do
in the

fertilizers

two

pay.

— In

certain

sections

of

is

yet in

its iiifaiicw

Mississip|)i.

notably

do not respond to commercial fertilizers; in other sections the soils may respond to fertilizers,
but the people are not accustomed to using them and are in a measure
prejudiced against them, claiming that fertilizers injure the land.
Frequently when small quantities of fertilizers are applied they stimulate a greater root development in the crop, which enables it not
only to use the plant food in the fertilizer itself but to take more
from the soil than it would otherwise have done had the fertilizer
been left ofT. To this extent only do commercial fertilizers leave the
soil poorer than they found it, and this is true only in the shiftless
prairie belts, there are soils that

and thoughtless methods of farming, for by properly rotating the
crops and giving the legumes a prominent place
the soils may be
built up peiTnanently with commercial fertilizers and at a profit, each
,

year, of several hundred per cent, on the cost of the ptirchased plant
food.

At McNeill

it

takes only a glance at a fertilized and an

fertilized plot of land to tell that fertilizers do

pay handsomely, a

dicious investment of

two

twenty dollar increase

in corn or cotton, wdiile fruits

give a

much

unju-

dollars in a fertilizer frequently' giving a

and vegetables

higher percentage of increase.

In presenting this pamphlet on the use of fertihzers what is siud
based on the results of five years experiments at McNeill where
numbers of tests have been conducted to show the effects of fertilizers,
is

manures, and restorative crops on fruits, vegetables, and the staple
crops of the farm. The McNeill station is located in south-east Mississippi, the soils on the farm being sandy and sandy loams similar to
those which occur tliroughout the long leaf pine belt, which occupies
an area of some 15,000 square miles, or practically one third of the
entire

state.
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Chemically these soils are especially lacking in nitrogen and phosphorus and before they can be made to grow crops profitably, at least
A glance at the
these two elements of plant food must be supplied.
following analyses of soil and subsoil taken from the station's main

experiment

field will

show plainly
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Of the dozen or more chemical elements that enter into the comand plants, it is conceded that only four are ever lacking in soils for the best development of crops; these are calcium, phosphorus, nitrogen, and potassium.
Calcium, supphed by hme, is so
seldom lacking that it is practically never taken into consideration
in this state, and, if used at all, is supphed for its indirect effect.
The
other tliree elements are contained in every complete commercial
position of soils

fertihzer sold in Mississippi, the state laws holding that a fertilizer
is

not complete unless

is

no

all three of these elements are
There
present.
raw material that contains all of these elements in the proportion in which they appear in a complete commercial fertilizer,
though cottonseed meal does contain the three elements in what might

single

be called an unbalanced ration for crops.
In order, therefore, to make
a complete fertihzer we must take one ingredient containing nitrogen,
another containing phosphorus, and a third containing potassium,

and mix them together
soil

or crop.

Nitrogen

in the proportion best suited to the particular

supphed largely in the South by cottonseed
some extent by slaughter house products, nitrate
of soda, and castor pomace; phosphorus is supphed also by slaughter
house products, but largely by acid phosphate which is obtained by
meal, though to

is

MISSISSIPPI KXPKHI.MKXT STATION

treating the raw phosphate roek, finely ground, witli sulplmric acid;
potassium is imported to this eountr\- from (jermany in several forms,
of which kainit, murate of potash, and sulphate of potash arc llic most

common.

2%

and

of

gether 600

200

The average complete connnercial fertilizer s(jld in Missis
1.75% of nitrogen, 10% of phosphoric aeid,
potash and roughly speaking would be made hy mixing lo

contains about

sippi

fbs.

of cottonseed meal, 1200

of aeid phos|)hate,

lt)s.

potassium, and

titles of nitrogen,

find in

what proportions

it is

and

(juan

])h()si)h()rus.

The work at McNeill has been to find out first if
elements are necessary in a fertilizer for these })ine
and

same

or other materials furnishing about the

lbs. of kainit,

best to supply

them

all tiiree

soils;

of these

second, to

for the several crops;

animal manures and restoratix e
crops on these lands both with and without the addition of commercial
third, to determine the efl'ects of

The

fertilizers.

tests

with

station has almost an ideal field in which to conduct

fertilizers,

the eye can

tell,

the lands being practically

almost completely uniform

le\-el,

and, so far as

in i)h\sical c()ni})()sition.

Then, too, having been so recently cleared from the original growth of
timber, the discrepancies frequently due to previous cultivation and
cropping do not necessarily interfere here with uniformity of results.
The soils of this section are most susceptible to the use of fertilizers,
in fact, it does not pay to cultivate them, even when freshly cicti.v:!,
without the application of fertilizers.

The parked

area.

of the parked area

—Mention

and

it will

will frequently

be

made

be well to explain that

in this bulletin
in the fall

winter of 1902-03, thirty head of steers were penned on

land and fed for one hundred days on cottonseed meal and
troughs were
the

manure

moved

and

five acres of
hulls.

The

at intervals so as to cause the cattle to distribute

as evenly as possible over the land, and several times

during the feeding period, the land was plowed to prevent the washing

manure over the surface. The land being comparativel\- le\ ('l,
very Uttle of this manure was lost, and the soil, being of a sandx nature,
was not injured by the tramping of the cattle even in the wettest weathThe effects of this manure on subsequent crops has been quite
er.
marked, being practically as great in 1906 as it was in 1903, the first
year after the work was done. The efl'ects of this parking will be dis
of the

cussed under several different headings to follow, but the following
statement will serve to show its benefits: the average yield of cotton on
the unfertilized

soil

here has been 405

11)S.

per acre of seed cotton,
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while three years results on this parked land show an average yield of
1253 lbs. per acre; the yield of cotton grown for four years continuously

on the same land and fertiUzed with a mixture of two parts acid phosphate and one part cottonseed meal at the rate of three hundred pounds
per acre has averaged 933.5 lbs. of seed cotton per acre, while the
average of tliree results with the same fertilizer on the parked land
has been 1840 lbs. per acre; the yield of corn for three years has averaged 21.4 bushels more per acre on the parked land than on similar
soils

unmanured.
Rotation

plots.

—^Mention

will also

be

made

frequently of the sta-

Beginning in 1903, four plots of land of ^ acre
each were selected on which to test the effects of rotating crops as compared to growing one crop continuously on the land. Three of these
tion's rotation plots.

plots are made to grow alternately cotton, corn followed by cowpeas,
and oats followed by cowpeas, making five crops in tliree years. A
The original plan was to
fourth plot grows cotton continuously.
compare rotations with and without fertilizers with continuous one
crop cultivation, so half of each plot was fertilized while the other half
was left unfertihzed. Two years results, however, showed that unless
the peas in the rotation plots received some fertilizer they made practically nothinpf at all and consequently would have no effect towards
improving the soil. For this reason, in 1905 we began fertilizing the
peas following the oats, using acid phosphate alone under them at the
rate of 200 lbs. per acre.
In 1903 cotton made practically the same
yields per acre on the fertilized portions of plots 3 and 4, giving 1120 lbs.
per acre on the one and 1118 lbs. per acre on the other.
Since that
time plot 4 has grown cotton continuously, while plot 3 grew corn
and cowpeas in 1904, and oats and cowpeas in 1905, coming to cotton

again in 1906.
while plot 3

In 1906 plot 4

made

made 936

lbs. of

1312, showing that the one

seed cotton per acre

was decreasing while

the other was increasing in productiveness, due alone to the rotation

with cowpeas.

Mention

will

be

made

later of other effects

from

this

rotation.

—

Nitrogenous materials. ^With the exception of leguminous crops
which obtain their nitrogen from the atmosphere, every crop tested
here on the natural soil has been materially benefitted by the application
of nitrogenous fertilizers.

average increase of

by

30%

Five years work with cotton has given an
in yield

from nitrogen alone as furnished

nitrate of soda, or dried blood, and,

40% when

furnished

by

cot-

MISSISSIPPI

tonseed meal.

112

tbs.

EXPERIMENT STATION.

Nitrogen furnished by 224

\hs.

7

cottonseed meal and

of nitrate of soda has increased the yield of beans

average of 780

tbs.

per acre to 1,740

lbs.,

or IZV'i.

from an

In fertilizer

work

done here the greater portion of nitrogen used has been supplied by
cottonseed meal, this being the cheapest source and the one from
which the greater part of that used in the state is obtained. For
quick growing crops, such as certain vegetables, we have alwa\s furnished a part of the nitrogen by the use of dried blood or nitraU' of
soda, while for crops Uke strawberries or peaches, occupying the land
several years in succession, tlie nitrogen in raw ground bone lias |)r()ven

very

effective.

As

stated, the use of nitrogenous fertilizers has always

been very effective here on the natural
conclusively to the fact that

it

is

soil,

our results

still

|)oint

not best to purchase nitrogetious

materials for application directly to the

soil.

In 1903, after the catth;

had been fed on certain land the winter before, we conducted some
tests with cotton and corn to see the benefit of the manure and also
to find the best fertilizer with which to supplement the niaiun-e from

the cattle.

The best

yield of corn

was 54 bushels per acre and was

obtained by the addition of phosphorus alone, this doing fully as well
as when nitrogen and potassium were applied along with it.
One of
the best yields of cotton the same year was 1,970

by the addition

lbs.

per acre

oi)-

phosphorus alon(\ For three years
we have conducted tests under corn on the same soil and each year
have had cowpeas follow this corn. This year ten combinations of
plant food elements were used under corn on this land, doing everything
The three plots having phosphorus alone a\('raged
in triplicate.
This
practically as much as any plots having a complete fertilizer.
unwise
is
of
cowpeas,
and
to
indicate
that
it
to
show
the
benefit
goes
tained also

to purchase nitrogen in

of

combined forms

much

for cotton

and

corn, or crops

by product
etc.
peanuts,
cowpeas,
from
such
crops
as
from cattle, or directly
rotation
our
iji
this
\'ear
of
this
was
had
A most convincing illustration
plots, where cotton on the unfertilized half (following i)eas the \ear
before fertilized with phosphorus alone) made 710 tbs. pvr acre as
compared with 360 tbs. per acre on the blank plot beside it, and 93()
tbs. per acre on the plot where cottonseed meal and acid phosphate
had been applied to the unrotated land. Theoretical 1\' when an
of their kind,

when

it is

so

less

expensive to get

it

as a

animal consumes a feed some 90% of the fertilizing elements contiiined
therein are voided in the manure and if properly handled can be utilized
The extent to which this ma>' be done in practice, depends
for crops.

FERTILIZER RESULTS OBTAINED AT MCXEILL.

8

largely on the character of the soil, first as to whether or not it stands
greatly in need of plant food elements, and second as to whether all
of this manure may be got on the soil cheaply and incorporated into

Perhaps the cheapest and most effective way to get the full effect
from the feeding of cattle is to have them drop the manure directly
on the soil, for in this way the hquid as well as the soUd excrement is
saved, which cannot be done otherwise without considerable expense
The soils of the pine belt are of sucli a nature that trampin handling.
ing does not hurt them even in wet weather, and standing as they do,
it.

greatly in need of chemical plant food, the

manures
cattle on
as at

may undoubtedly
this land the effect

maximum

effect of these

For four years since feeding
of the manure is still almost as perceptible

be realized.

first.].[

—Phosphorus

is tlie crying need of the soils of this
where it has been applied the increase
An average of seven results obof the crop has been most marked.
tained in five years shows that phosphorus alone has increased the
\ield of corn from 15.7 bushels per acre to 27.1 bushels, or 72%; with
cotton an average of thirteen results with no fertilizer gave 405 lbs.
of seed cotton per acre while an average of seven results where 100
lbs. of acid phosphate was apphed gave 817 fts. per acre, or an increase
of 102%.
Results so far show practically as great an increase from
100 lbs. of acid phosphate per acre on corn and cotton as from 200 lbs.,
or more.
Its effects on fruits and vegetables have been as marked as
under cotton and corn, an apphcation of phosphate alone giving, with
an average of three years results, an increase in yield with beans from

Phosphorus.

section

and

in every instance

39.3 bushels per acre to 81.6 bushels per acre, or

107%.

The addition

an application of phosphorus has been found much
more necessary with fruits and vegetables than with such crops as
cotton, corn, and sweet potatoes.
We have been somewhat surprised
of nitrogen to

and the reverted
phosphoric acid of acid phosphate have apparently had as good effects
to find that the insoluble phosphoric acid of bones

and corn as the water soluble, and
other results with raw ground phosphate rock indicate that where
there is much decaying organic matter in the soil, such as is the case

in increasing the yield of cotton

when cowpea

vines are turned under, that the cost of supplying phosbe materially reduced by the use of the untreated rock.
Untreated rock can be bought in this section for six or seven dollars
a ton and it contains twice as much phosphorus as the acid phosphate.

phorus

A

may

great saving ought to be effected

by using

it

in large quantities in

KXPKHIMKXT STATIOX.
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connection

with cowpcas,

the

last

same time making the phosphorus
process of their decay.

Then,

too,

9

and

niiiofrcii

liiniisliin^r

of tlie rock a\ailahlc

tliis

untreated rock

at

llic

(hiriiifr

nii^dit

the

he mixed

to ^reat advantage with the niaiuin^ Utter of the farm.

added

—

The use of potash here has not on tlic whole |)roven
and the averaj^e of all results would likel\- show that wlien

Potash.
helpful

to acid phosphate or cottonseed meal either alone or in

bination

has not <^iven an increase of crop.

it

of cotton from unfertilized plots here has been

the average of six results obtained
kainit

was

api)lied per acre

in

has been

The
105

lbs.

avera^^e
|)er

four xcars where
44;i

lbs.,

acre and

100

an increase of

Corn has yielded an avera<^e of 10.8 bushels per acre when no

was appHed and when 100

lbs. of

com
> ield

lbs.

of

0.1",;.

fertilizer

was used, the averai^e
bushels per acre, an increase of

kainit per acre

of six tests in five years has been 18.4

9.5%. An average of six results with corn obtained in four years
shows that when 100 W)s. of acid phosphate and 100 lbs. of cottonseed meal is applied per acre the yield of corn was 28. })ushels while
the addition of 100 H^s. of kainit to this mixture gave in five tests, 20.0
When fertilized with a mixture of acid i)hosphate
bushels per acre.
and cottonseed meal, applied at the rate of about 125 lbs. of each
.'J

per acre, the average of six results with cotton in four years has been
1,008

lbs. of

seed cotton per acre, while the addition of about 100

of kainit per acre to such a mixture has averaged 878 lbs. on

obtained in three years.
that lOO

tt)s.

fi\

Itxs.

e results

Three results obtained in 190;M)4 ()5 show
meal gave an average yield of 580 lt)s. of

of cottonseed

number of results obtained the
fts.
of cotton from an ai^plication
of
583
an
average
show
same years
In 1904, 100 lt)S.
lbs.
of kainit.
50
meal
and
of
cottonseed
of 135 lbs.
seed cotton per acre, while the same

of acid phosphate gave a yield of 29.1 bushels of corn from an acre

while the same year 148

Itis.

of acid phosphate

and 70

lt)s.

of kainit

gave 31.1 bushels.

work done here with
been done with beans. The average

The

best

fertilized soil

of 234

made

fertilizers

under xcgetables has
show that the un

of three tests

39.3 bushels of beans per acre

fts. of kainit increased this yield in

of 45 bushels per acre.

When

two

\

and the addition

ears' test to

an average

fertihzed with a mixture of cotton.«eed

meal, dried blood, and acid ])hosphate the average of five results ob
tained in five years has been 111.3 bushels of beafis per acre, and
the addition of kainit to the iihovc mixture has gi\(>!i an average of

FERTILIZER RESULTS OBTAINED AT MCNEILL.
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97.1 bushels of beans per acre in the

during the same number of

3'ears.

same number

of results

In 1905 a mixture of 506

obtamed
lbs.

acid

gave a yield of 1,380 lbs. of beans per
acre while the same quantity of acid phosphate alone gave 1600 lbs.;
again in 1906 the same mixture of acid phosphate and kainit gave a
\ield of 1904 lbs. of beans per acre wMle the acid phosphate alone
gave a yield of 2608 lbs. The average of all results obtained here
with beans dm-ing the past five years would show a slight decrease of
phosphate and 234

\ield in the crop

lbs.

of kainit

due to the addition of kainit to an}" other ingredient

of a fertilizer.

In

work with

fertihzers

under cabbage, the addition of kainit to

a mixture of acid phosphate, cottonseed meal, and nitrate of soda
has not shown a uniform increase in yields.

In fact, out of

separate results one shows an increase due to kainit

tlii'ee

and the other two

show a decrease. By far the best \1elds of cabbage, Irish potatoes,
and onions e^ er made here have been on land improved by animal
manures and this supplemented by cottonseed meal, nitrate of soda,
and acid phosphate, and on which no potash salt, as such, has ever
been appUed. The addition of potasli salt to fertihzers for strawberries,
asparagus, and Irish potatoes has shown slight increases in the yields
of these crops, but hardh' enough to pay the cost of tlie potash salts,
or e^en to justify us in concluding that it was not witliin the hmit
due to unavoidable error hi conducting the tests. On the whole
our results would show that potash is hardly deficient in the soils
at this time, and if at all so sliglitly that the small percentage contained in cottonseed meal meets all the wants of the average crop.
For the past tlu'ee years tliis station's bill for fertihzers has amounted
to more than 8500 a year, yet the cost of the potash used has been
below §15 a year, and this year, out of 8533 spent, only 83.75 was spent
to purchase potas!i salts, this to be used on test plots.

FERTILIZERS FOR SPECIAL CROPS.
Cotton.—Results here have shown that from 200 lbs. to 300 lbs.
is all that can be profitably apphed to cotton or
corn without first building up the soils to where they are in better
mechanical condition and can furnish a better supply of water. Unof fertilizer per acre

doubtedly we should work them up to the point of using several tunes
amount of fertilizer, but this can only be done gradually by the

this

incorporation into the

soil of

more organic matter or humus,

either

MISSISSIPPI
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by growing cind plowing under leguminous croi)s, or by the use of
animal manures in considerable quantities. On the average soila
of this section, perhaps the

most economical results will be obtained
from a mixture of three parts acid phosphate and one part of cottonseed meal, but by growing cowpeas freciuently on tlie land, or by the
use of animal manures, we ought in a short time to make i)lu)spiiorus
alone supply all the deficiencies of the soil. Some of the best \ields
of cotton that have been obtained here were on plots fertilized with
rate of 165 tt^s. per acre.

raw ground bone at the

Corn.— rhe same remarks will apply to fertilizers for corn, except
perhaps the proportion of cottonseed meal to acid phosphate should
be more nearly equal. Results here point conclusively to the fact

may be made to take the place of cottonseed meal in a
corn and there has been very little difference in the yields

that cowpeas
fertilizer for

of corn receiving an application of nitrogen

and phosphorus, whether
two elements were supplied by cowpeas and acid pliospliate,
animal manures and acid phosphate, cottonseed meal and acid phosphate, or raw ground bone furnishing the same quantities of the two
elements.
An application of 165 lbs. of ground bone per acre has
these

slightly led all other combinations of fertilizers

under corn, except
on the parked area where acid phosphate alone has done as well as

any other

fertilizer

Winter grains.

and

—Crops

like oats,

early spring, require relatively

since nitrification in the soil
sons.
is

It is

is

wheat, and rye, growing in winter

more nitrogen than phosphorus

not taking place actively at these sea-

always best to plant such crops here

in the fall, since there

and the crops mature in
droughts come on, and at a time when

practically no danger of witner kiUing

the early spring before serious

them may usually be cured in clear weather. A mixeach of acid phosphate and cottonseed meal applied
planting in the fall and followed early in March by a top dressing

the hay from
ture of 150

before

lbs.

from 50 to 100

lbs. of nitrate of soda has given excellent results
however, when such crops follow cowpeas or other legumes
the cottonseed meal may be left off. The nitrate of soda in the spring
has helped wonderfully here and in applying it we usually run a smoothing harrow over the oats to work it into the soil. Tliis can be done

of

here,

without serious injury to the stand of oats, while the cultivation
is of material benefit to them.

itself

FERTILIZER RESULTS OBTAINED AT MCNEILL.
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Sweet

potatoes.

—

^Tests

with

fertilizers

under

sweet

potatoes

have been conducted here since the station started, but it is an unsatisfactory crop for such work when smah plots are used and no very
In 1906 ten tests were conconclusive results have been obtained.
average of these showed
the
and
crop
ducted in duphcate with this
per acre of acid phosphate slightly led all other fertiThis was on
lizers, giving a calculated yield of 291 bushels per acre.
land where cowpeas had grown the year before. Under average
that 200

lbs.

conditions existing in this section

we would recommend

for this crop

a mixture of three parts acid phosphate and one part of cottonseed
meal apphed at the rate of from 200 to 300 lbs. per acre.

—

Numerous tests have been conducted here with
cane and the majority of results have shown
sugar
under
fertihzers
to the addition of kainit to a mixture of acid
due
in
yields
no increase
phosphate and cottonseed meal. The most economical results have
been obtained from a mixture of equal parts acid phosphate and cottonseed meal apphed at the rate of 500 lbs. per acre. Several tests have
shown that it is better to apply all of this fertilizer early in the spring,
rather than use a part of it then and the balance later in the growing
Sugar cane.

season.

—

Cowpeas and peanuts. Both of these crops do well in this section
and the station has succeeded in growing them to perfection. Numbers
of test have been conducted with fertihzers under the two crops and
acid phosphate alone seems to be the only ingredient of a fertilizer

This station uses acid phosphate at the rate of 200

required.

lbs.

cowpeas and peanuts and prefers to plant the two
crops during the latter part of June rather than earlier in the season,
for this reason, that they mature when the seasons are more favorable
for curing the haj^ and less favorable to the sprouting of the peanuts
per acre under

all

in the ground.

Vegetables.

—^While

an ideal source of nitrogen
becomes available to plants
decay, and, quick growing veg-

cottonseed meal

is

for such crops as cotton, corn, etc., it

only after going through a process of

etables might suffer in waiting for this to occur.
all

Therefore, for nearly

we would recommend a mixture in which one-half the
supplied by cottonseed meal and the other half by nitrate

vegetables

nitrogen

is

of soda or dried blood, preferably nitrate of soda.

ture here for nearly

all

vegetables

is

made

A

convenient mix-

in this proportion: 250 lbs.

MISSISSIPPI
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of cottonseed meal, 125 Wjs. nitrate ot soda,

phate.

This mixture

varied with the crop.

is

used under

all

13

and 500

lbs of arid phos-

amount being
we

vegetables, the

Under the present condition

of our soils

have found that 250 lbs. per acre of such a mixture gives the most
economical results with beans; 500 lbs. per acre, with Irish potatoes
and tomatoes; and 1000 lbs. per acre, with cabbage, onions, and asparagus. As the soils are built up mechanicalh' the (iuantit>' of fertilizer used may be increased in the same proportion.
Crops like
asparagus, occupying the land continuously for years, do not necessarily require the nitrate of soda and the entire quantit\ of nitrogen
may be furnished by the cottonseed meal or the raw seed themselves.
Indeed, raw ground l)one might be made to take the place of botli cottonseed meal and acid phosphate with no detriment to the yield of
In applying such a mixture for vegetables as above menasparagus.
tioned, we find it well to put the meal and acid phosphate on the land
before planting the crops and to apply the nitrate of soda later when
the crops have begun to grow. This lessens tiie liability of having
the soluble nitrate wasted by leacliing before the crop is read\' for it.
It is advisable that truck growers should have a supply of nitrate of
soda on hand to be used as a top dressing for vegetables that they
wish to hasten to their earliest maturity.
Fruits.

have

—Strawberries

been

the

the station has conducted
fertilizers

have

and
yet

as

peaches

an d

only fruits with wiiich
conclusions

drawn

been

work with peaches.

with

tests

no positive
Tiiese

from

tiie

with

tests

under strawberries have l)een
on the same
The first year no recplots of ground.
ords were kept because the \ ields amounA mixture
ted to practically nothing.
of 200 ms. cotton seed meal, 200 lbs.

fertihzers

in progress for four years

of

acid

phos phate, and
used
been

apphcation from the
ture

gave

acre

of

quarts
in 1900;

Fia.

2.

100

a

start.

calculated

3,979 quarts

in
the

in

lbs.

unit

This

mix-

\

ield

1901.

1905,

and

same

mixture

of

a

as

has

kainit

2,110

ix^*

2,020
(juarts

with

the
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kainit

left

off

gave 3,912 quarts in 1904, 2,240 quarts in 1905, and

2,520 quarts in 1906; doubling the amount of acid phosphate and
leaving the cottonseed meal and kainit normal gave yields as follows:
4,598 quarts in

Minor changes

1904,

2,990 quarts in 1905, and 2,250 quarts in 1906.

in the proportion of these ingredients did not

terial differences

Beside these

in the yields of the berries.

have been grown

show mafertilizer

and

were fertilized with
raw ground bone, and, while the actual yields were not determined,
there was no apparent difference in the quality or quantity of the
The station would recommend for strawberries a mixture of
fruit.
two parts acid phosphate and one part cottonseed meal, at the rate
of 600 lbs. per acre, one half to be applied in the fall, and the other
The same quantity
half after the picking season is over in the spring.
of fine ground bone, applied in the same way, would likely be as
efficient and is a very satisfactory fertihzer to use for both strawberWe have not been able, to detect that the presence
ries and peaches.
or absence of potash salts in a fertilizer has had any bearing in the
test plots, other berries

color of the fruit.

Methods

of application.

—^There

are two general methods oi ap-

and manures, broadcast and in the drill. It is thought
pljdng
best to make very large applications broadcast, but the greater part
of the fertilizers used in this stat'. are appUed in the drill.
Roughly
speaking we would say that any apphcation of commercial fertihzers
fertilizers

heavier than 1,000 lbs. per acre would best be appHed broadcast,
and any smaller amount in the drill. A manure spreader is the best
and cheapest means of handling barnyard manure, provided, of course,
there is enough of this manure on the farm to justify one in investing
about $100.00 in such a machine. These manure spreaders can be
regulated to distribute uniformly almost any quantity of manure
per acre and will apply it either broadcast or in the drill. They can
also be used for making heavy apphcations of commercial fertilizers.

The best and most

eco-

nomical way of applying
commercial fertilizers i n
the

drill is

fertilizer

by means

distributer.

station has used

of ^ a

The

a Gantt

distributer during the past

year

and

has

found

it

MLSSISSIFPI KXI'KHIMKNT STATION.

very satisfactory. These iiiacliiiies look very imich like an ordinary
cotton planter and will apply practically any quantity of fertilizer
per acre from 100 to 600 rbs. They cost between four and live dollars.

A
which
which

good proportion

of

tlie

fertilizers

used are

ai)i)li(Mj

hand

1)>

a very satisfactory way except when the wind interferes,
is nearly always the case.
A cheap tin fertilizer horn about
four feet long and costing twenty or twenty-live cents enables one to
is

do this work much better and with a great deal

Time
sub-soil,

of application.—On

soils

less stooping.

liaving considerable

2&'3.

iMgs.
(ia\

in

tiie

jmictically no mineral constituents of a fertihzer

th(;re are

lost by leaching, as these, though soluble in the fertilizer itself, quickly
become insoluble when they come in contact with other minerals in

the

soils;

so,

best to apply

if

the land

all

is

protected against surface washing,

it

is

the mineral elements in advance of i)lanting the

crop, partly because they are sure to be there read\' for

tlie

needs of

more economical to make one than two
Even though nitrogen is leached from the soil

the crop, but also because

it is

or more applications.
and also lost by evaporation at the surface, it is doubtful if it pays
to make more than one apphcation of cottonseed meal, or of a mixed
fertihzer containing

have shown that

Tliree results here obtained with sugar cane

it.

pajs better to appl\ 1,000 lbs. of fertilizer before
planting the cane than it does to apply 500 fts. of the same fertilizer
before planting and 500 fts. again about the middle of the growing
period, the average of the three results of this experiment being 54,832 lbs. as compared to 51,261 lbs. of cane per acre in favor of the
This would not likely be the case with such an
single application.
immediately available nitrogen compound as nitrate of soda, and the
McNeill station prefers to use nitrate of soda as a top dressing to the
growing crop, working it into the soil with hoes or cultivators

Depth

it

of application.

— In

1904 this station grew eleven varieties

Two

rows of each plot were
300 lbs. per acre was
first
the
bed completed. The
harrowed
and
of
the
in,
hst,
on
top
apphed
of each plot was
two
rows
on
the
other
of
fertilizer
quantity
same
running a scooter
inches
mixed
by
three
deep,
drill
about
in
the
apphed
The
deep
apj)lication gave
upon.
then
bedded
and
it,
through
plow
shallow
the
ap|)lication.
than
each
picking
more
cotton
at
uniformly
of cotton in plots of four rows each.

two-furrowed and

The average

fertilized at the rate of

of the eleven plots receiving the lertilizer near the surface
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was 834

seed cotton per acre, while the average of the plots

tbs. of

receiving the fertilizer about three inches beneath the surface

was

Three inches is the depth most
often recommended for applying fertilizers, though for such crops as
cabbage, onions, radishes, strawberries, etc., having roots near the
1,000

tbs.

of seed cotton per acre.

surface, a shallow appUcation is hkely better, and the station has
adopted a plan practiced in the trucking sections of the state, of applying the fertihzer for shallow rooted fruits and vegetables on top of
a list, harrowing this down and mixing the fertilizer with the soil at

the

same time, and afterwards com.pleting the beds on which the

seeds or plants are to grow.

Conclusion.

—

It

is

belt of Mississippi are

estimated that the farmers of the

potash in their fertihzers.
this

money

the thinking

who can

is

So

far as results at

practically wasted,

men

fertilizer

spending $100,000 annually for the purchase of

McNeill go to show,

and we would urgently

insist

that

of the state, merchants, fanners or manufacturers,

control the composition of fertihzers, either discontinue the

use of potash or convince themselves that

it is

necessary under their

own

conditions.

less

cottonseed meal applied directly to crops, provided, of course,

The McNeill station would

also insist on the use of

the farmers themselves would get the nitrogen that the soils need from

other sources.
Cowpeas will supply this nitrogen and they can be
grown every year after corn, oats, and practically all vegetables. By
rotating the crops cowpeas may also be made to furnish a large part
of the nitrogen to such crops as cotton, strawberries, and sugar cane,
occupying^ the land one year or longer.
Spanish peanuts will add

much

nitrogen to

soils,

especially

if

hogs are allowed to graze them

off,

and there is certainly no surer money-maker on the farm than pork
grown and fattened on such crops. The growing and feeding of cattle
in our state, except for dairy purposes, has not on the whole been
profitable, yet we are convinced by work done here, that by buying
and selling judiciously, we may, under average conditions, feed cottonseed products to cattle and get the manure on the land as a profit.
To
show what this manure is worth, we refer to a statement under the
heading of ''parked area" where since 1903 the average yearly increase
in yield of corn and cotton, due alone to the manure from cattle, has
been 848 tbs. of seed cotton per acre and 21.4 bushels of corn per acre.

